Expression and characterization of glycosylated and catalytically active recombinant human alpha-galactosidase A produced in Pichia pastoris.
Fabry disease is an X-linked inborn error of glycolipid metabolism caused by deficiency of the lysosomal enzyme alpha-galactosidase A. This enzyme is responsible for the hydrolysis of terminal alpha-galactoside linkages in various glycolipids. An improved method of production of recombinant alpha-galactosidase A for use in humans is needed in order to develop new approaches for enzyme therapy. Human alpha-galactosidase A for use in enzyme therapy has previously been obtained from human sources and from recombinant clones derived from human cells, CHO cells, and insect cells. In this report we describe the construction of clones of the methylotrophic yeast Pichia pastoris that produce recombinant human alpha-galactosidase A. Recombinant human alpha-galactosidase A is secreted by these Pichia clones and the level of production is more than 30-fold greater than that of previously used methods. Production was optimized using variations in temperature, pH, cDNA copy number, and other variables using shake flasks and a bioreactor. Expression of the human enzyme increased with increasing cDNA copy number at 25 degrees C, but not at the standard growth temperature of 30 degrees C. The recombinant alpha-galactosidase A was purified to homogeneity using ion exchange (POROS 20 CM, POROS 20 HQ) and hydrophobic (Toso-ether, Toso-butyl) chromatography with a BioCAD HPLC Workstation. Purified recombinant alpha-galactosidase A was taken up by fibroblasts derived from Fabry disease patients and normal enzyme levels could be restored under these conditions. Analysis of the carbohydrate present on the recombinant enzyme indicated the predominant presence of N-linked high-mannose structures rather than complex carbohydrates.